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Abstract 
The aim of this study is to explore the relevant skills needed for the digital age employees in business. After 
reviewing prior studies and literature, it was recognized that technology changed the requirements of employment. 
Digital technology stimulated an effect on employment in a wide range of business industries, changing the labor-
force requirements. A qualitative approach was used to provide deeper insights into the studies presented in the 
literature. The aim of the exploration was to validate the research variables and develop a proposed conceptual 
framework of the vital skills relevant in the digital age labor-market. Three focus groups were steered in this study. 
Each focus group contained seven participants who were managers in various companies in different business 
sectors in Cairo or Alexandria. The participants in each focus group were homogeneous. The managers were into 
groups according to their company’s classification (local, multinational, and non-profit organization). The 
organizations were chosen based on a purposive sample and only organizations with a human resource department 
were invited to take part. According to the thematic analysis results, managers recruit graduates not only with 
technical skills, as represented by the degree obtained or the subjects that they took in college, but also with their 
employability skills: personal skills in business practices and digital media and information literacy. This study 
offered practical and academic contributions. The empirical evidences supported that technology has changed the 
requirements of employment, developing a proposed conceptual framework that recognizes the main skills needed 
in the digital age workforce. 
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1. Introduction  
In contemporary markets worldwide, advancement in technology has progressed and dominated human life 
(Younes and Zoubi, 2015). Innovations in computing and telecommunication technologies are significantly 
affecting most of the areas of the economy, leading to the transformation acceleration in business (Fox, 2018). 
Accordingly, technological advancements have entirely reshaped the organizations by making their business 
processes highly integrated, restructured, and well run. Work (its content, its organization and design, its regulation 
and protection) is all undergoing great change in this digital age (Frey and Osborne, 2017).  
The impact of digitalization has changed the labor market requests and skills as well (Acemoglu and Restrepo, 
2017).  
Digital technologies have caused business operations to develop to a new level of quality and distinction 
(Corless et al., 2018). It provided solutions and enhancements towards the responsibility, accountability, efficiency, 
and delivery time of tasks. Technology allows flexibility in communication, making employees connect with each 
other straightforward, simple, and effortlessly anywhere at anytime, such as through electronic messages, 
teleconferencing, and co-working space (Terzioglu et al., 2017). Cloud technology lets data access, storage, and 
usage to be instantly reachable wherever and whenever (Acemoglu and Restrepo, 2017). Technology helps in 
keeping the business fully organized. Numerous applications, programs, and software help in building, delegating, 
tracking, reviewing, and assessing tasks (Fox, 2018). Moreover, these innovations are cost-effective in operating 
various business activities (Corless et al., 2018). According to the United Nation’s Sustainable Development Goals 
Report (2018), digital technology has influenced employability. It allowed labor productivity to increase and the 
unemployment rate to decrease. 
The influences of digital technologies have brought changes to the labor market (Rahmil, 2014). Certain 
occupations have vanished due to the absence of their necessity; others have become more demanded in the market. 
Moreover, additional job positions have transpired and increased. To perform these new jobs, the development of 
certain skills and know-hows are required (Walwei, 2016). According to research and prior studies, technology-
intensive usages in businesses reduce the reliance on manual and routine tasks, shifting the skill composition 
toward cognitive and non-routine tasks. Thus, sets of proficiencies and services are required in the labor market 
(Terzioglu et al., 2017).  
Digital technologies are one of the main drivers of the world economy today and their impact on the business 
market is a topic of continuous discussion (Fox, 2018; Acemoglu and Restrepo, 2017). Many studies investigated 
the labor market consequences of technological change. Research debates support the empirical relationship 
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between the expansion of technology and the change of labor force requirements, decreasing middle-skilled jobs 
and increasing high skilled jobs (Acemoglu and Autor 2011; Messina et al., 2016). This association is well 
established for developed countries. However, the evidence is still scarce for emerging economies (Almeida et al., 
2017). Hjort and Poulsen (2017) analyzed the impact of fast Internet arrival on Africa’s labor market. They 
provided evidence that technology has changed the requirements of employment. Digital technology stimulated 
an effect on employment in a wide range of industries. For this reason, exploring the role of digital technology on 
the skill needed at work in a developing country is one of the essential contributions of this paper.  
This study plans to investigate the impact of digitalization on the Egyptian labor market. Egypt has an 
immense potential labor market (with nearly 100 million people) that can benefit both global and local companies. 
According to the CIA world fact book (2018), over the next five years, around 3.5 million young Egyptians are 
projected to join the labor force. The State Information Service (2018) indicated that the government is seeking to 
develop programs to train youth to be ready for the contemporary market and improve their employability in order 
to reduce unemployment and improve living standards among workers. 
  
1.1 Research Objectives  
The digitalization in business has a prevalent impact on the market and labor force. Thus, current students (the 
future workforce) and potential employees that lack digital knowledge and skills will have difficulty to compete 
with others for employment since the skills in the workplace is continuously expanding (Almeida et al., 2017). 
Potential work force needs to develop their digital age literacy. Studies mentioned that technology literacy 
represent critical grounds for success in work field. The needed knowledge related to technology literacy can 
include effective communication, information analysis and interpretation, task management and priorities, 
problem solving, and other business related skills (Bughin et al., 2018). Thus, the main aim of this study is to 
identify the relevant skills needed by the digital age labor market relevant to the Egyptian business field. In order 
to achieve this aim, this research contains twofold objectives: (1) critically review relevant literature in order to 
identify the impact of digital technology antecedents supplementary on employment in the business industries; (2) 
explore and develop a rich understanding of the vital skills needed in order to make indiviudals employable in the 
digital age in Egyptian context through the use of qualitative approaches.  
 
2. Literature Review  
Academics, practitioners, and economists have long been interested in the effect of technological change on the 
labor market (Fox, 2018). This research has focused on how digital technology influences the skill acquisition of 
young workers in the business field.  
 
2.1 The Labor Market    
With the progression in technology, the process of business operations and functions are not stable or predictable 
these days. This allows the labor force to exist in a complex and uncertain market. Consequently, scholars 
recommend that: “they need to develop their own capacity to innovate, adapt to change, and manage instability” 
(Preda, 2002, p.80). There are several market dynamics that impact labor market, such as: “demographic 
development, the competitiveness of the nation economy, globalization and last but not the least is technological 
change or digitalization” (Walwei, 2016, p.2). Research showed that the technological revolution, however, is of 
great significance. The technological transformation is a prevailing factor out of the four listed (Messina et al., 
2016). It is the key determinant of economic growth and productivity (Walwei, 2016).  
Technology advancement generated and increased business usage of: artificial intelligence, autonomous 
vehicles, big data analytics and clouds, custom manufacturing (3D printing), Internet, digital devices, robots, social 
media and platforms, and many more technological elements (Acemoglu and Restrepo, 2017). These elements are: 
“drastically changing prospects for the type of jobs that will be needed in the future and how, where and by whom 
they will be done” (The Organization of Eastern Caribbean States, 2016). The burst of technology constantly 
evokes debates on whether it serves as an opportunity to create many new jobs on the market or to diminish existing 
jobs (Hjort and Poulsen, 2017). Overall, the digital transformation has both positive and negative impact on the 
labor market, affecting: “job creation and job loses, expectation for the demanded skills for the future and the way 
labor market respond to these requirements and changing working conditions” (European Parliament, 2016, p.6). 
Digitalization and Job Creation: The digitalization era brought changes to the labor market (Hagel et al., 2017). 
It created demand for some jobs and decreased it for others (Kucera, 2017). There is a continuing tendency of 
technological professions to be in strong demand (Acemoglu and Restrepo, 2017). Nowadays, most in-demand 
and top paid jobs are related to the positions that use advanced technology, such as: data scientists and engineers 
(people who design and build programs to create large data sets), analytics leader (people who analyze data to 
create long-term and short-term business strategies for the generation of revenue and the efficiency in operations), 
social marketing executive (people who performs market analysis, formulates and implements marketing plans, 
and engage in customers relationship management through social media programs and online functions) and many 
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others jobs in technology related fields (Almeida et al., 2017). These professions exist in various market fields, 
for example, in education, healthcare, law, finance, customer services, etc. (Bureaus of Labor Statistics, 2015). 
Digitalization and Low-Skilled Jobs: Digitalization not only created strong demand for technological positions 
and jobs, but it reduced the demand for routine and low-skilled jobs (Frey and Osborne, 2017). For example, with 
technology, retail cashiers are being replaced with digital self-checkout options; there is no need for newspaper 
deliveryman if people can read news online; travel agent are becoming defunct sense people can use Google and 
other online search engines to book and plan their trip; there is declining demand towards postal-services worker 
as automated sorting systems and online telecommunication services exist and made communication instantaneous 
and rapid (Almeida et al., 2017). Besides reducing routine and low-skilled jobs, digitalization also influenced 
certain routine and low-skilled jobs’ conditions and approaches (Fox, 2018). For example, with technology (the 
internet, digital devices, and the ease of mobile payments, creation of applications and online platforms), there is 
no need for dispatchers, as orders can be taken online. With the usage of the Internet and its applications, shared 
economy prevailed and transpired. It effectively connected people who have underutilized assets with people who 
want to make use of these assets (assets range from large goods, such as cars and houses, to products such as tools, 
toys and clothing) (Hamari et al., 2016).  
Digitalization and New Jobs: Smartphones was first launched in the market in 2007. Nowadays, almost half of 
the world’s adult population has a smartphone. This phenomenon allowed digitalization to create new jobs in the 
market (Association of Southeast Asian Nations, 2016). For example, there is a huge demand for mobile 
applications, which leads to: “a blooming market for app developers” (Hallett and Hutt, 2016). Social Media 
Executive is another profession that emerged. Social media platforms have become very popular among 
individuals, making it a prevalent tool to promote and popularize brands allowing them to efficiently reach and 
communicate with customers (Kotler and Armstrong, 2017). Cloud computing specialist is another job that 
emerged (Burke, 2017). Other jobs that digitalization created are: Market Research Data Miner, App designer, 
Blogger, Chief Listening officer, YouTube content creator, Driverless car engineer, Drone operators, Uber driver 
etc. (Almeida et al., 2017).  Accordingly, these new occupations require certain set of skills to perform the jobs 
successfully (Fox, 2018; Frey and Osborne, 2017). 
 
2.2 Employability Skills: Hard and soft skills  
The importance of employability skills is increasingly emphasized in recent times (Suarta et al., 2017). 
Employability skills refer to a collection of necessary skills, capabilities, powers, and knowledge that is required 
for success in the modern workplace (Rahmil, 2014; Walwei, 2016). Suarta et al. (2017) stated that there are 
employability skills that are considered essential credentials for many job positions. The American Management 
Association (2010) stated that critical thinking and problem-solving, creativity and innovation, collaboration, and 
communication skills are becoming increasingly important in today’s  global  economy.  Furthermore, in the digital 
age, many research proved that digital media literacy is vital for employment (Grundke et al., 2018).  
It is known that technology: “make certain forms of human labor unnecessary of economically uncompetitive and 
create demand for new skills” (Manyika et al., 2013, p.15). Digitalization influenced employees’ hard and soft 
skills that are in-demand and relevant for the current labor market (Hagel et al., 2017). Today, most companies do 
not need some skills that were required in the past to get a respectable job (Kucera, 2017). In this new era, many 
research show that the digital age has formed newly emerged occupations that require a different set of skills. 
There are certain combinations of hard and soft skills needed to successfully perform tasks (Fox, 2018; Patacsil et 
al, 2017).  
The Organization for Economic Co-operation and Development (2015) claimed that the development of 
information and communications technology (ICT) industry leads to the increased demand of some divisions of 
ICT skills, such as: “ICT generic skills (ability to use information and communication technologies on the daily 
basis such as using software and applications, sending emails etc.), ICT specialist skills (such as ability to program 
software, develop and design applications, ability to manage networks etc.) and ICT complementary skills (social 
media marketing, communications on social networks, present brand products on online platforms etc.)."These 
skills are a necessity in the work field in many businesses. Reports indicate that businesses in the digitalization era 
embrace technologies to catch up with the market and benefit from its productivity and innovations (Grundke et 
al., 2018). Thus, companies need “digitally skilled employee for increasing productivity, sales, offering better 
services for the clients and generating revenue” (Information and Communications Technology Council, 2016, 
p.7). 
Brooks (2016) claimed that the needed hard skills these days needed by future employees include: 
“programming and application development, business intelligence and analytics, web development, database 
administration, middleware and integration software, social media management, cloud and distributing 
computing”. Walwei (2016) explained that these mentioned hard skills are in demand. Brooks (2016) argued that 
not having any of these mentioned skills reduces the chances of finding a job almost to zero.  
Kotler and Armstrong (2017) mentioned that social media has dominated the business and consumer market. It is 
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changing the way companies do business (Fox, 2018). Thus, social media literacy is significant to grasp in the 
current era.  It is important to understand how these tools work, using them effectively for business purposes 
(McDougall et al., 2018). Social media literacy is one of the top five skills that companies look for when hiring 
(World Economic Forum, 2016). Research showed that employees with social media knowledge and the 
comprehension of digital devices have a clear advantage over candidates that have limited experience (Kishokumar, 
2016). In the digital age, employees can obtain better jobs and advance their careers by proving social media 
competency (Durga, 2015; Jagero, 2014).  
When it comes to soft skills, according to World Economic Forum (2016), there are ten vital skills that 
companies are looking for in potential employees. Based on this report, the potential employee is expected to be 
able to solve complex problems; to conduct critical thinking; to be able to have wholesome Judgment and fast 
decision making capabilities (cognitive flexibility); to have negotiation skills; to be a good communicator in order 
to coordinate well with others; people management skills are required (emotional intelligence); to remain an active 
listener; to be creative in rational and behaviors; to pursue for quality in productivity; and service orientation skills 
are one of the key skills needed. The World Economic Forum (2016) indicated these skills are the highest demand 
in 2020 labor market.  
Berger (2016) explained that soft skills are not so relevant and important for information technology industry 
(industries concentrated on the technologies and their development of mobile applications, data mining and 
analysis, cloud computing, web development, etc.). These skills are given high values regarding industries related 
to consumer services or retail the focus on personal relationship management, such as: restaurants, consumer 
services and professional training and coach (Kotler and Armstrong, 2017). These industries require lots of 
communication, interaction and negotiation with customers, so the soft skills are a must in these industries 
(Soloman, 2017).  
Business skills are a necessity in order to have sustainable operations in the market (Jibuti et al., 2017). 
Human resources and strategic officers will seek employees holding certain skills necessary to run day-to-day 
business operations (World Economic Forum, 2016). As more companies adopt flat organization structures, there 
is demand for people who understand basic business principles (Mazzarol and Reboud, 2006). Reports show that 
it is beneficial to hire individuals that understand how businesses operate (Jibuti et al., 2017). Prior empirical 
evidences show that when potential job candidates show hiring managers that they are acquainted with the basic 
functions of different departments (marketing, sales, finance, etc.) within the company, they become a significantly 
more attractive job candidate (Feng, 2018). Another study indicated that employees capable of strategic planning 
are valued in the workforce (Alencar et al., 2017). Strategic planning is an important business activity because it 
allows the recognition of proper development of company's future performance, strategy or direction regarding 
various industry decisions on allocations of resources of capital and people (Gluck et al., 1980).  
Based on this literature review, the researchers concluded that the digital age changed the needed skills 
individuals should hold to become attractive job candidates. What skills should an individual look to focus on and 
develop to succeed in the digital age can be categorized into two groupings: Business Know-how (knowledge of 
business processes and operations in an industry) and Digital Know-how (knowledge on the usage of technology 
and communication platforms and devices). Thus, this two research questions emerged: (RQ1) what are the needed 
Business Know-hows for the digital age employees; (RQ2) what are the needed Technology Know-hows for digital 
age employees.  
 
3. Methodology  
A qualitative approach was used to provide deeper insights into the studies presented in the literature. The aim of 
the exploration was to validate the research variables and develop the proposed conceptual framework, through an 
interpretivism perspective. According to the literature, there are voluminous skills that can be sought among 
potential candidates for employment. Knowledge work tasks are usually dominated by intellectual demands, 
technical know-how, creativity, interaction, mobilization, networking, and innovation. Thus, the research needed 
to downscale and identify the relevant skills needed in the Egyptian content. 
The conduction of focus groups operated as a tool for the research variables validation. Prior studies stated 
that focus groups are useful in adapting and developing models and surveys in different environment settings 
(Saunders and Townsend, 2016; Bryman, 2016). The researcher used this method in order to gain a clearer focus 
on the main focal skills needed among employees in the workforce.  
Three focus groups were steered in this study. Each focus group contained seven participants who were 
managers in various companies in different business sectors. The participants in each focus group were 
homogeneous. The managers were into groups according to their company’s classification (local, multinational, 
and non-profit organization). In the focus groups, the managers discussed the employability of graduates. In this 
research, employability refers to: “a set of skills, knowledge and personal  attributes  that  make  an  individual  
(graduates) more  likely  to  gain  employment  and  be  successful  in  their chosen occupations, which benefits 
themselves, the workforce, the  community  and  the  economy” (Saunders and  Zuzel, 2010). The questions directed 
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to the managers were regarding the vital skills needed in the workplace. The questions referred to the 
“Employability Skills Framework”, by Yorke and Knight (2006). This framework consists of personal qualities, 
core skills, and process skills.  Each skill groups made up of a number of aspects (Table 1). The researchers asked 
the respondents to explain which skills under the employability aspects do they seek when hiring individuals’ in 
their company. The discussions also reflected the impact of technology in the 21st century workplace. 
The participants in the focus groups signed a consent form to participate in the study. The focus groups that 
were conducted were recorded for forthcoming analysis. The researcher analyzed the data using thematic analysis. 
According to the identified themes, units derived from the patterns that occurred during the conversations, the 
proposed conceptual framework was developed.  
Table 1. List of Employability Aspects 
 
Source: Yorke and Knight (2006)“Embedding employability into the curriculum” 
 
4. Qualitative Results 
The studied population in this research is Egyptian employers of local, multinational, and/or nonprofit companies 
in Cairo and Alexandria, operating in various business fields. The organizations were chosen based on a purposive 
sample and only organizations with a human resource department were invited to take part. The following table 
(Table 2) illustrates the socio-demographic traits of the participants’ involved each focus group.  
Table 2. The Focus Group’s Participants’ socio-demographic traits 
 
Source: own work.  
According to the mangers’ opinions in the Egyptian market, they want to recruit graduates not only with 
technical skills, as represented by the degree obtained or the subjects that they took, but also with their 
employability skills. According to the employability element that they mentioned, the researchers classified two 
broad domains of skills, competencies, values and/or attributes: (1) personal skills in business practices (2) digital 
media and information literacy.  Each competency consists of a number of skill attributes. Table 3 and Table 4 
illustrate the frequency of the mentioned skills and the implication. With these insights, the proposed framework 
(Figure 1) was developed.  
According to the managers in Egypt, the relevant personal skills in the business practice are: self-efficacy 
(technical skills), self-monitoring, tolerance of ambiguity, originality, coping strategy, achievement importance, 
teamwork, and communication skills. Thus, the first research question was answered, (RQ1) what are the needed 
Business Know-hows for the digital age employees? According to the managers, when it comes to digital media 
and information literacy, the relevant skills are: usage of digital tools, internet usage in business practice, internet 
information search, ICT communication, and digital media content creation. Thus, the second research question 
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was answered, (RQ2) what are the needed Technology Know-hows for digital age employees.  
Table 3. Relevant Skills Needed for the Digital Age Employees in Business  
(Business Know-hows for the digital age employees) 
 
Source: own work. 
 
Table 4. Relevant Skills Needed for the Digital Age Employees in Business  
(Technology Know-hows for digital age employees) 
 
Source: own work. 
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Figure 1: Proposed Conceptual Framework 
Source: own work. 
 
5. Research Discussion and Conclusion  
The aim of this study is to explore the relevant skills needed for the digital age employees in business. In order to 
achieve this aim, this research contains twofold objectives: to critically review relevant literature in order to 
identify the impact of digital technology antecedents supplementary on employment in the business industries; and 
to explore and develop a rich understanding of the vital skills needed in order to make indiviudals employable in 
the digital age in Egyptian context through the use of qualitative approaches.  
To achieve the first objective of this study, the researchers reviewed various prior studies and literature. 
According to the secondary research, it was recognized that technology changed the requirements of employment 
(Almeida et al., 2017). Digital technology stimulated an effect on employment in a wide range of business 
industries, changing the labor-force requirements (Brooks, 2016; Fox, 2018). To become employable in the digital 
age, potential employees need to hold certain knowledge. Knowledge involves two strongly inter-linked but 
different components: content and skills (Almeida et al., 2017). Content refers to the technical skills needed in the 
job. It can include facts, ideas, principles, evidence, and descriptions of processes or procedures (Fallow and 
Stevens, 2000). Intellectual skills include critical thinking and problem solving, creativity and innovation, 
collaboration, and communication skills (Fallow and Stevens, 2000).  Furthermore, in the digital age, many 
research proved that digital media literacy is vital for employment (Grundke et al., 2018). These knowledge and 
skills are a necessity in the work field in many businesses to catch up with the market and benefit from its 
productivity and innovations (Brooks, 2016). Based on the review of the literature, two main research questions 
emerged: what are the needed Business Know-hows for the digital age employees; what are the needed Technology 
Know-hows for digital age employees. 
To achieve the second objective of this study, and answer the research questions, a qualitative approach was 
used. The aim of the exploration was to validate the research variables and develop a proposed conceptual 
framework of the vital skills relevant in the digital age labor-market. Three focus groups were steered in this study. 
Each focus group contained seven participants who were managers in various companies in different business 
sectors in Cairo or Alexandria. The participants in each focus group were homogeneous. The managers were into 
groups according to their company’s classification (local, multinational, and non-profit organization). The 
organizations were chosen based on a purposive sample and only organizations with a human resource department 
were invited to take part.  
The data gathered from the focus groups were analyzed using the thematic analysis. The results of the research 
analysis indicted that there are two categories of knowledge and skills needed in the digital age: Personal Skills in 
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the Business Practice and Digital Media and Information Literacy. According to the managers in Egypt, the 
relevant personal skills in the business practice are: self-efficacy (technical skills), self-monitoring, tolerance of 
ambiguity, originality, coping strategy, achievement importance, teamwork, and communication skills. When it 
comes to digital media and information literacy, the relevant skills are: usage of digital tools, Internet usage in 
business practice, internet information search, ICT communication, and digital media content creation. Based on 
these outcomes, the research questions were answered.  
 
5.1 Research Contribution  
This study contributed to the academic and practical field. Practically, this study developed empirical evidence 
that showed digital technologies has changed the composition of skills among workers. It has become one of the 
main drivers in the work field. Consequently, future employees need to advance their skills, focusing on both 
obtaining the needed technical skills (whether soft or hard skills) and developing their digital media and 
information literacy.  
Many studies in the developed countries investigated the labor market consequences of technological change. 
Research debates support the empirical relationship between the expansion of technology and the change of labor 
force requirements, decreasing middle-skilled jobs and increasing high skilled jobs (Acemoglu and Autor 2011; 
Messina et al., 2016). However, the evidence is still scarce for emerging economies. Thus, this study contributed 
academically by filling in this academic gap, providing empirical evidence that technology has changed the 
requirements of employment in developing nations, specifically Egypt. Furthermore, this study developed a 
proposed conceptual framework that recognizes the main skills needed in the digital age workforce. Accordingly, 
future studies can use this model as their base in other contexts.  
 
5.2 Research Limitation  
This study had several limitations. The first was the small size of the sample and the fact that participants were in 
certain area of Cairo and Alexandria. Hence, the results may not be generalized or accurate regarding other cities 
in Egypt. The focus was on business field, neglecting the medical and engineering field. The present study needs 
to be supported by quantitative research that assesses the range of suggested antecedents as well as the overall 
model that was suggested. Finally, this study only focused on the managers’ viewpoints not the employees that 
exist and work in the market.  
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